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ABSTRACT 
The purpose of this thesis was to write a computer program that would facilitate Dr. 
Coffey's "You be the Doctor" lab, part of the 1st year Behavioral Optometry course. 
The program would ease the logistical concerns of the instructor and teaching 
assistant, help run the lab smoother, allowing the students to accomplish more in the 
lab, and give the students a chance to continue with the lab's activities on their own if 
desired. The program was written, coded, and revised several times. It was used 
successfully in the last two academic years. Because of its success and the positive 
feedback of the students, Dr. Coffey plans to continue using the program until it 
inevitably becomes obsolete. 
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INTRODUCTION 
Time Is Money, Version 3. 0 is the latest wrung of an evolutionary ladder built 
by many. Initially, I was introduced to the idea at 1st year orientation, by Dr. Diane 
Yolton, who wrote the cases for The Disease Game. I later found out that The 
Disease Game is, as the name implies, a disease focused version of The Optometry 
Game, a refractive focused version co-created by Drs. Alan Leroy and Robert Y olton. 
The basic premise of the games is an optometric exam simulation. The player 
receives an exam fee in advance along with the case history of the patient. The player 
decides which tests are needed for a diagnosis and treatment, which cost the player 
part of the exam fee. The money earned by the doctor directly correlates with the 
accuracy and efficiency of the diagnosis and treatment rendered. 
The project was a merger of several ideas and motivations. Although J had 
been introduced to the concept earlier, my real awakening came in the form of a 
Behavioral Optometry lab, taught by Dr. Coffey. Using the concepts of the games, he 
developed a lab where we diagnosed and treated refractive and binocular conditions, 
which we were studying concurrently in the lecture portion of the course. I enjoyed 
the lab a great deal, and wished I could have more practice applying what I had 
learned to clinical situations. 
I have a closet interest in programming, and I was looking for an excuse to 
learn more. As an OD, I would like to integrate technology into my practice as much 
as possible. Writing a fairly intensive program seemed like a good way to get my feet 
wet. A program targeting the 1st year class seemed especially appropriate because of 
the required use of laptops in their curriculum. 
As a husband and father working 3 part-time jobs around school, I am always 
struggling to balance my schedule. I had also observed many 4th year students 
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scrambling to complete their thesis projects. I felt that preceptorships, board exams, 
and post graduation plans are enough to worry about during 4th year. I wanted a thesis 
project that I could work on independently in my spare time, and the bulk of which, I 
could complete during the summer between 1st and 2nd year. 
With those things in mind, I decided to write a computer game, using the 
parameters Dr. Coffey had set up in his lab as guidelines. By using a computer 
program to facilitate the lab, I envisioned the students gaining all of the benefits I 
received from the lab, with the additional advantages of increased speed during the 
lab and being able to take the game with them to diagnose the rest of the cases if so 
desired. Confident that I had a workable project, I got started, and Dr. Coffey agreed 
to be my advisor. 
Behavioral Optometry Lab 
Dr. Coffey's lab was really my main inspiration for the project. I found the 
lab very fun, but challenging. Until that time, we had crammed a ton of optometric 
sound bites and trivia into our brains, but this was my first attempt at clinical 
application. I was shocked at how difficult it was for me to put it together, knowing 
that clinical thinking is far more important than rote fact memorization. I walked out 
of the lab wanting more practice applying what I had learned to clinical situations. 
Students were divided into groups and given spread sheets with the possible 
symptoms, and tests which could be administered for seventeen possible cases. Each 
group was paid $110.00 in advance for the exam and given the age, occupation, and 
chief complaint of the patient. As a group, the students then chose which symptoms 
to request and procedures to perform. Each symptom and test performed cost $1.00 
with the exception of a cycloplegic examination. The extra cost was justified by 
pharmaceutical cost as well as additional time required to perform the exam. When a 
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group came to a conclusion of what to ask, information was given by Dr. Coffey or 
theTA. Possible Symptoms were: 
• Decreased VA' s at near 
• Decreased VA ' s at far 
• Decreased monocular VA' s 
• Decreased binocular VA' s 
• Asthenopia 
• Diplopia at near 
• Diplopia at far 
• Decreased reading ability 
• Headache 
• Decreased computer use 
• Decreased depth perception 
When the group came to a consensual diagnosis, the answer was checked. If 
the diagnosis was incorrect, $10.00 was subtracted from the exam fee total, and the 
group was sent back to the drawing board. Possible diagnoses were: 
• Accommodative esotropia 
• Accommodative insufficiency 
• Amblyopia 
• Anisometropia 
• Astigmatism 
• Basic eso 
• Basic exo 
• Convergence excess 
• Convergence insufficiency 
• Divergence excess 
• Divergence insufficiency 
• Hyperopia 
• Myopia 
• N earpoint stress 
• Oculomotor dysfunction 
• Presbyopia 
If an accurate diagnosis was reached, the treatment was then checked. 
Inapropriate treatment incurred a $7.00 penalty. Treatment options included the 
following: 
• Near Rx 
• Distance Rx 
• Prism (base direction?) 
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• Vision Therapy 
• Contact lenses 
• Visual Hygiene 
• Added minus 
• Occlusion 
Each group was expected to complete at least two cases, but some groups 
finished as many as four. 
The Making of Time is Money 
My goal for the program was to enhance the lab without hurting the inherent 
strengths of the lab. The advantages of TIM were the ability to be saved on the 
students' computers for continued use and its instant feedback to speed up the lab, 
allowing for more cases to be diagnosed as a group. The computer game may also be 
more attractive to those of us classified as generation-X. The biggest danger I saw 
was a possible hindrance of group discussion. 
Programming language posed the first major decision I had to make. I felt that 
one of the biggest weaknesses of The Optometry game was the Macintosh platform. 
Macintosh vs. PC has been a highly entertaining debate amidst academia. Legend has 
it that when the PC boom exploded, private universities tended to choose the Mac 
road, while their public sisters chose the PC road. At the Pacific University College 
of Optometry, this poses an interesting dilemma. Most of the professional students 
are well versed in the PC arts, having completed their undergraduate studies at state 
universities, while their professors and the university are Mac supporters. Ideally, the 
program would be cross-platform, but as I found out, the two languages are oil and 
water. To get the students interested in TIM, it had to be PC platform. Also, because 
over 90% of the students' laptops are PC's, those students would be able to download 
the program on their own machines- a major strength. I chose the Windows based 
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language of Visual Basic 6.0 for its universality and ease of use. To bridge the gap, 
however, I knew my program had to be easy to use and available to the professors. 
I bought the academic version of Visual Basic 6.0, along with a selftutorial 
book. As I learned the ins and outs of the software, I began to forge the infrastructure 
and design the interfaces of TIM. The following schematic depicts the rudimentary 
flow ofthe game: 
Welcome Screen 
Game Insructions Exam Form 
Diagnosis Screen 
Treatment Screen 
feedback Screen 
In addition to the flow of the schematic, an additional button appears on each screen 
allowing the player to quit. 
The exam form is the most important screen, as well as the most complicated 
and difficult to design and program. I redesigned it about 30 times in order to get an 
interface with which I was satisfied and to keep up with the continual changes in the 
overall game design. 
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I also added a feature that implemented an idea I had from the project's 
conception. I added a timed component. As each case was begun, a timer would 
start, and as each period of 30 seconds would pass, a dollar would be subtracted from 
the bank account. Dr. Coffey had some reservations about the feature, fearing that it 
would encourage the students to randomly click buttons rather than take their time to 
discuss and think through the case logically and methodically. I felt strongly that the 
timer enhanced the game's effectiveness by making the game more realistic and 
clinically relevant. Like the name of the game implies, the best clinician can fail in 
practice if he or she is not efficient in diagnosing and treating the patient. I also felt 
that the financial penalties of misdiagnosis and mistreatment were enough incentive to 
help the students prioritize quality and efficient care. For these reasons, I decided to 
keep the timer and see how the students responded to it in the lab. 
I added more possible tests from which the player may choose in order to 
reflect all of the procedures learned in the first year. I chose to do this in order to give 
the 1st year student a preview of what was to come, as well as make the game more 
easily adaptable to other 1st yr classes. The added tests are as follows: 
• Case History (replaced age, occupation, and chief complaint) 
• Habitual VA at near 
• Habitual VA at far 
• Pin Hole VA's 
• Retinoscopy (replaced refraction) 
• Slitlamp exam 
• DFE 
• NPA 
• MLF 
• Hirschberg 
• Stereopsis (replaced stereo acuity) 
• Physiological diplopia 
• EOM's 
• CVF 
• Pupils 
• Flourescein staining 
• Keystone visual skills 
• NSUCO pursuits 
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• NSUCO saccades 
• TBUT 
• Visual Field 
• PRA (monocular) 
• NRA (monocular) 
I followed up this idea with a Help menu. In the Help menu, all of the possible 
procedures are found. When clicked, a message box appears with a brief explanation 
of the acronym, when necessary, and the test itself. This helps the player if the test is 
unfamiliar or if his or her memory needs to be jogged. Using the Help menu, 
however, costs the player one dollar. 
As the game continued to evolve, I came up with more ideas, one of which 
was the consultation button. If a player gets stuck on a case, he or she may click the 
"consultation" button. The corresponding text box appears, giving the player a clue to 
assist in the diagnosis. In an attempt to discourage abuse of this button, the clue is 
helpful, but vague, and using the feature costs the player ten dollars. 
Another such idea was the Edit menu. The Edit menu is password protected, 
and allows an administrator to edit any case or to add a new one. Each text box is 
connected to a corresponding cell in a Microsoft Access database, but the 
administrator accesses the database through the TIM program. Upon entering the 
correct password, all of the text boxes appear, and any changes made to the text boxes 
are automatically saved to the database. This simplifies things considerably for the 
professor who changes or creates a case, looking at the actual exam form, rather than 
a database spread sheet. 
The diagnosis screen is pretty straight forward. A list of the possible 
diagnoses are displayed. The player must select one and click on the "Submit 
Diagnosis" button. If unsure, the player may return to the exam form to perform more 
tests. If an incorrect diagnosis is selected a message box appears, reporting the 
misdiagnosis to the player, and ten dollars is subtracted from the bank account. The 
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player is not allowed to the treatment screen until a correct answer is selected. The 
possible diagnoses were not changed from Dr. Coffey's original lab. Therefore, if the 
game were adapted to a different class, appropriate diagnoses would need to be added. 
The treatment screen was a bit trickier to organize and program. In 
programming the treatment options, the computer treats the options absolutely, or 
treats them as black and white, so to speak. This was a potential problem, because a 
given binocular dysfunction may have several acceptable treatments or combinations 
of treatment. To overcome this, the player is instructed to check all possible treatment 
options. The computer compares the options checked by the player with those 
checked in the database. For each correct treatment that matches a player's selection, 
a referral is awarded to the player. For each correct treatment that does not match a 
player's selection, a referral is subtracted. Referrals were chosen as a secondary 
reward that reflects patient satisfaction. 
In the fmal screen, a synopsis of a correct treatment is presented in an attempt 
to clear up any remaining confusion. The money and referrals earned during that case 
are displayed. Alongside the case totals, running totals of all cases done to that point 
are also displayed. The player is given the option to quit or continue to the next case. 
Beta to Version 3.0 
Once I had a workable Beta, I continued to refine and tweak the program as I 
received feedback from Dr. Coffey, optometry students, friends, and family who 
volunteered as beta testers. I named the original version 2.0 as homage to The 
Optometry Game. The revised version used the following year was dubbed version 
3.0, and the final revision for the thesis is version 4.0. 
The next step was package and deployment. After a program is written in the 
Visual Basic environment, it must be packaged before it can be installed on a different 
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computer. This means that an installment package is made, containing an installation 
wizard, and the CAB files . The CAB files are a collection of all the Windows files 
that are needed to run the program in question. During installation, the wizard checks 
the system files against the CAB files, and installs any files that the system doesn't 
already have. 
The university server was decided to be the best medium through which to 
distribute the program. I copied the packaged software to a folder I named TIM. In 
the folder I also saved a copy of the database named TIM.mdb and a Word document 
explaining how to install the software. The installation process turned out to be very 
straight forward, with one catch. In the programming, the software searches for the 
database through the file path: Desktop/TIM/TIM.mdb. For this reason the TIM 
folder had to be downloaded straight to the desktop and left there or the program 
would produce an error. Therefore, explicit instructions were made to the 1st years 
regarding the database, and only one person ran into a database related snag, and that 
snag was later cleared up. 
Another warning about the database was also given. The database could not 
be set to the Read Only property, meaning that once a text box was made visible by 
clicking on one of the optometric tests, a player could then click on the text box and 
enter in new text which would be then saved to the database. In the program, the Tab 
Stop property was set to false for each text box, meaning that a blinking cursor would 
never automatically appear in the text box, reducing the risk of an inadvertent change 
of the database. If a change was made to the database it could easily be overwritten 
by downloading the database again from the server. 
At last, the moment arrived to see TIM in action, digitally re-mastered in 5.2 
Dolby surround sound in all its Technicolor glory. The students were instructed to 
work in groups, as the group dynamic is vital to the success of the lab. It was 
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interesting to observe the collective doctor that emerged from each group- each was 
different with a distinct personality. All of the groups were successful, but as Dr. 
Coffey predicted, the timer compelled some groups into focusing much more on 
speed than patient care. In later labs, Dr. Coffey had each group work from only one 
computer to force even the most maverick students to work as a group, at least for the 
duration of the lab. This seemed to help the students to better discuss and think 
through the cases, but did not totally resolve the issue of the timer. In addition to the 
timer issue, several small errors and typos were discovered by the students. We noted 
and discussed the errors, in order to clean up the next version. At the end of each lab, 
the students were given the opportunity to give us feedback. In spite of the errors in 
the program and cases, the lab was a huge success. The students had fun, and they 
learned a lot. 
As a follow up to the lab, I wanted to quantify the feedback through a survey. 
In the survey, I included questions I was concerned with from the project's 
conception, along with questions regarding potential improvements inspired by 
student feedback during the lab. Sixteen students responded to the survey. Because 
of the lackluster response, the results are not statistically significant. However, the 
results correlate closely with what we observed during the lab, and are believed to be 
a fair representation of the class as a whole. The survey instructed the students to 
answer each question with a rating of 1 to 5, 1 being the worst or strongly disagree, 
and 5 being the best or strongly agree. Below some of the graphs is a commentary on 
the results and an explanation of any changes made as a result. Some of the results 
speak for themselves. 
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Was the TIM game a valuable use oflab time'? 
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Was the TIM game fun? 
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Did TIM help you solidify concepts taught in class? 
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Was TIM helpful in preparing for the exam? 
2 3 4 5 
Did you, or do you plan to play the game outside of class as a learning tool or just 
for fun? 
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Did you go through each case? 
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Did you go through each case more than once? 
2 3 4 
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Did TIM help you to shift from Academic memorization to Clinical Thinking? 
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Change the name of the game-logic being that TIM placed too much emphasis 
on money instead of quality. 
2 3 4 5 
The results of this question were all over the chart. This change was actually 
proposed by Dr. Coffey. He felt that the name of the game perhaps set the wrong 
tone, encouraging the students to slop their way through the game quickly, rather than 
think their way through correctly. For the time being, I decided to leave the title Time 
Is Money alone for two reasons. First, as was stated before, the feedback from the 
students was mixed. Second, I simply couldn't think of a better name. The purpose 
of the game was to jazz up the lab presentation in a "cool" 21st century fashion. The 
name of the game is a person's first exposure to the game and must catch that 
person's attention before the game can teach him or her anything. However, I reserve 
the right to change the name of the game if I come up with something better. 
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Taking out the timed component-because it distracted from the thought 
process, group discussion, and the overall learning experience. 
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Again, the results were mixed with no strong proponents of the change. The change 
was initially discussed for the same reasons discussed above. One suggestion made 
by a student was to produce two versions of the game--~me with the timer, and one 
with out. ModifYing the idea, greatly simplifYing the programming involved, I 
decided to add a button to the interface allowing the player to disable the timer. With 
the timer disabled, no money is subtracted from the bank account for time spent. As a 
team, the students can then remove the timed component during the lab, hopefully 
encouraging more group discussion and interaction. 
Changing the exam interface, separating the tests you learn in 1st semester from 
the tests you learn 2"ct semester. 
2 3 4 5 
This is another idea I decided to abandon. I believe that there is much to be gained by 
being exposed to optometric jargon and clinical abbreviations. With the Help menu 
function, I see the current desegregation as more advantageous then a hindrance. 
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Adding a new section to the exam form: To ask for additional symptoms. 
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This was an integral part of Dr. Coffey's original lab. I tried to incorporate the 
symptoms into the case history, attempting to simplify the programming. But during 
the TIM lab, it became apparent to all of us that the symptoms needed to be a part of 
the game just like the optometric tests. This was a major change to the Version 3.0 
Additional written feedback not reflected in the survey questions: 
• Monocular tests to distinguish between accommodative and binocular 
problems. 
• Add more cases. 
• Prescribe specifically for Nr or Dx whether lenses or prisms. 
I did add monocular PRA and NRA tests to the test battery. I would like to write 
additional cases in the future, time permitting. The last suggestion didn't seem like 
much of a problem for most students, and I chose to leave the treatment format alone. 
During the evaluation process, Dr. Coffey came across an article in the Oregonian 
about antique calculators. The one shown here in the following picture was called 
"Time is Money" 
We both found it very interesting and worth noting here in the report. 
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Class of 2006 
All of the changes previously discussed were made to the program and made 
available to the next class of I st years. As the date of the lab approached, a couple of 
near disasters were averted. The game was having compatibility issues with 
Windows XP. I had constructed the program from within Windows ME, which was 
what most of the previous class was using. I upgraded my operating system and 
tweaked a few things and TIM was back on track. As the teaching assistants practiced 
and reacquainted themselves with the game, an error started occurring randomly and 
sometimes frequently. The error seemed to be linked to the timer, so it was not a 
problem when the timer function was disabled. 
The students enjoyed the lab, and we received a lot of positive feedback about 
the lab and the program, similar to the feedback of the previous class. With more 
experience and observation under our belts, Dr. Coffey and I discussed two big and 
final changes to the program. First, the timer had rendered itself useless, and we 
weren't using it in the lab anyway, so I deleted it completely from the program. 
Second, Dr. Coffey felt that the additional tests were too distracting from the lab and 
what we were trying to accomplish, and I agreed. Dr. Coffey suggested that we try a 
similar strategy that we used with the timer- make two versions or perhaps make the 
extra tests invisible in the lab version. I went to work on reorganizing the interface, 
but couldn't get it to look organized. I decided to just delete everything we didn't 
need and make the program specific to Dr. Coffey's lab. The students were not using 
the game in the 2nd semester like I had imagined, and I did not foresee the program 
being integrated into the curriculum of any other first year classes. Also, the 
usefulness of the program has a short window because the students' knowledge 
quickly outgrows the sophistication of the program. However, I have preserved 
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version 3.0 with all of the extra tests in case someone in the future wanted to adapt the 
game for another use. It can be found on the compact disk at the end of this report. 
What Next? 
The blessing and curse of technology is its rapid progress. Because of the 
inevitable advances in hardware first years will be toting and its associated software, I 
expect TIM's shelflife to be in the neighborhood of five or six years. To slow the 
exponential decay of the software value, I tried to make the program as easily 
adaptable as I could. 
I do not claim any rights to the software I created, and I support and encourage 
continued evolution of the program to meet the needs of the college. I programmed 
the entire game with an elementary knowledge of Visual Basic. I became an excellent 
circumlocutory programmer, finding ways to use the relatively few techniques I knew 
to write the program. The programming is not sophisticated, efficient, or pretty, but is 
fairly straight forward. After learning the basics of Visual Basic 6.0, a novice 
programmer or ambitious computer illiterate should not have a problem following 
what I have done, and making appropriate changes as he or she sees fit. 
Programming changes to the game must be made inside the Visual Basic 
environment. A copy of the academic version of Visual Basic 6. 0 Professional 
edition costs around $100.00. I also invested in a self tutorial book and CD, which 
cost about $30.00. It is entitled Visual Basic 6. 0 Step by Step by Michael Halvorson. 
I found the book very helpful. This and a plethora of similar books can be found in 
any book store. 
Included at the end of this write up is a CD that contains everything one might 
need to pick up the torch where I left off. I have saved two TIM folders : version 3.0 
and version 4.0. Version 3.0 contains the older version with all of the tests learned in 
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the 181 year curriculum. Version 4.0 is the streamlined TIM, custom built to Dr. 
Coffey's specifications. Also saved are two Word documents. The first includes 
instructions to the student on how to download and install the program. The second 
contains instructions to Dr. Coffey how to make changes to the cases. I have also 
saved a folder labeled "Forms," This containing the forms and files needed to 
manipulate the program within the Visual Basic environment should a successor 
choose to do so. 
Conclusion 
I completed all of the goals I had for this project. I completed my thesis, 
learning and having fun in the process. For its intended purpose, Time Is Money was 
a great success. I made something that would have helped me as a 1st year, and hoped 
that in future classes, someone like me would have a good experience. That hope was 
soon realized. After one of the labs, Dr. Coffey relayed to me what one student had 
commented: "That was the best thing we have done in school so far." This made all 
time and effort worth while. 
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